Abstract. Sarcoma is an uncommon histopathological presentation of sinonasal tumors, comprising ~15% of all cases; liposarcoma is particularly uncommon. An analysis of the available medical literature revealed no prior reports of dedifferentiated liposarcoma (DDLPS) of the sinonasal cavity. This case report presents a rare case of DDLPS of the sinonasal cavity. A 40-year old six-week pregnant female was admitted with a left nasal obstruction. Endoscopic evaluation of the left nasal cavity revealed a polypoid lesion. A computed tomography scan indicated a mass invading the left nasal cavity, maxillary sinus and anterior ethmoid sinus with focal destruction of the surrounding bone. A biopsy of the tumor was performed and hematoxylin and eosin staining of the tissue sections revealed proliferation of atypical and pleomorphic spindle cells with enlarged or elongated hyperchromatic nuclei and occasional vacuolated cytoplasm arranged in short interlacing fascicles or storiform structures, accompanied by tumor necrosis. These findings were consistent with undifferentiated pleomorphic sarcoma. Immunohistochemically, the tumor cells were positive for cyclin dependent kinase 4, mouse double minute 2 homolog (MDM2) and adipophilin. Fluorescence in situ hybridization (FISH) analysis revealed amplification of the MDM2 gene. Recently, undifferentiated pleomorphic sarcoma without areas of well-differentiated liposarcoma but with MDM2 amplification is regarded as conventional DDLPS. In the present case, the tumor was diagnosed as a DDLPS due to the results of histopathological, immunohistochemical and FISH analysis.
Introduction
Sinonasal sarcomas comprise only 15% of all sinonasal malignancies (1) . The histopathology of sinonasal sarcomas includes alveolar rhabdomyosarcoma, embryonal rhabdomyosarcoma, unclassified sarcoma, leiomyosarcoma, malignant solitary fibrous tumors, malignant peripheral nerve sheath tumors, synovial sarcoma, angiosarcoma (2, 3) , pleomorphic liposarcoma, chondrosarcoma, myxofibrosarcoma and epithelioid sarcoma (2) . The incidence of liposarcoma of the sinonasal cavity is comparatively less frequent. Only two cases of myxoid liposarcoma and one case of pleomorphic liposarcoma of the sinonasal tract have previously been reported (2, 3) . According to the World Health Organization classification of tumors of soft tissue tumors and bone (4) , the histopathology of liposarcoma is categorized into atypical lipomatous tumor/well-differentiated liposarcoma, dedifferentiated liposarcoma (DDLPS), myxoid liposarcoma, pleomorphic liposarcoma and liposarcoma not otherwise specific (4) . The relative incidences of four of these five histopathological subtypes of head and neck liposarcoma are as follows: Myxoid type, 40.0%; well-differentiated type, 26.6%; pleomorphic type, 26.6%; dedifferentiated type, 6.7% (5). The 5-year survival rate for these subtypes of head and neck liposarcoma is ~87% for patients who underwent surgery alone, ~75% for patients who underwent surgery and postoperative radiotherapy, and 0% for those treated by radiotherapy alone (5). The most common location for a DDLPS is in the retroperitoneum (68.3%), and the proportion of DDLPSs that occur in the head and neck is 1.3% (6) . Currently, peripheral undifferentiated pleomorphic sarcoma (UPS) without areas of well-differentiated liposarcoma but with amplification of mouse double minute 2 homolog (MDM2) is regarded as conventional DDLPS (7) . Similarities in the clinical characteristics, morphology, genomic profile and follow-up of peripheral UPS with MDM2 amplification and of conventional DDLPS suggest that peripheral UPS with MDM2 amplification may be DDLPS (7) . DDLPS in the head and neck has been reported to be localized to the cheek (8) , larynx (9) and soft tissue (10) . A review of the available medical literature revealed no prior reports of a DDLPS in the sinonasal tract. The current case study presents a rare case of DDLPS of the sinonasal cavity, and contends that pathologists must consider the possibility of DDLPS in the nasal cavity when pleomorphic spindle cell tumors are observed. (Fig. 1) . The patient reported double vision on the left and during upward gaze. Left exophthalmos and skin flare of the left palpebral were documented. A slightly enhanced mass present in the left nasal cavity, maxillary sinus and anterior ethmoid sinus was observed on the contrast-enhanced facial computed tomography scan. Bone destruction was identified in the left medial wall and floor of the orbit, the medial wall of the left maxillary sinus, the nasal septum and the base of the skull. The left orbital contents were shifted to the outside due to the expansion and proliferation of the sinonasal tumors (Fig. 2) . The left sinonasal tumor was biopsied in the outpatient clinic. For histopathological analysis, a 1-cm piece of the tumor was excised using forceps. A hematoxylin and eosin (H&E) stained tissue section indicated the proliferation of atypical and pleomorphic spindle cells with enlarged or elongated hyperchromatic nuclei, which were arranged in short interlacing fascicles or storiform structures and accompanied by tumor necrosis. The cells exhibited frequent mitotic figures, including abnormal tripolar and multipolar ones. Vacuolation of the cytoplasm was also observed (Fig. 3) . Immunohistochemically, the tumor cells were positive for cyclin dependent kinase 4 (CDK4; Fig. 4A ), MDM2 (Fig. 4B ) and S-100 protein, and were negative for cytokeratin AE1/AE3, cytokeratin CAM5.2, h-caldesmon, desmin, α-SMA, myogenin, HMB45 and CD34. The MIB-1 labeling index was 55.2% (Fig. 4C) . In addition, the tumor cells were focally positive for adipophilin (Fig. 4D) . The amplification of MDM2 (red) compared with the centromere of chromosome 12 (green) was apparent from the FISH analysis (Fig. 5) . Amplification was defined as >12 fluorescent signals per cell, as previously described (7) . Based on these results, the tumor was diagnosed as a DDLPS. The sinonasal tumor was endoscopically resected as much as possible at Fukuoka University Hospital. The pathological findings of the surgical tissue specimen were similar to those of the biopsy sample; the tumor was primarily composed of atypical spindle cells, though lipoblasts and well-differentiated liposarcoma components were not identified.
Discussion
To the best of our knowledge, the present case is the first report of DDLPS in the sinonasal cavity. Therefore, it is recommended that DDLPS be considered in differential diagnosis when atypical and pleomorphic spindle cell tumors with vacuolated cytoplasm present in the sinonasal cavity are histologically observed. Early diagnosis is crucial for patients with sinonasal malignant tumors in order to improve the prognosis and quality of life (QOL), as the sinonasal cavity is adjacent to vital organs.
In 1979, Evans (11) defined DDLPS as changing from a well-differentiated component to a poorly-differentiated component (i.e., having biphasic findings). The well-differentiated component (atypical lipoblast) was not observed in the tissue biopsy sample in the current case. One possibility is that only the dedifferentiated component was selected during the biopsy. In ~90% of cases, the dedifferentiated zones have the appearance of high-grade fibrosarcoma or malignant fibrous histiocytoma/UPS (12). Diagnosing a tumor based only on cell morphology is problematic, as the histopathological findings typically include the solid proliferation of pleomorphic and atypical spindle cells. Immunohistochemical staining and analysis is also essential. Overall, ≥90% of DDLPS cases exhibit both MDM2 and CDK4 staining (13) . DDLPS frequently has MDM2 amplification, in addition to supernumerary rings and giant marker chromosomes involving 12q13-15 (14) . FISH is interpretable in ~90% of cases; it is more specific and sensitive compared with quantitative polymerase chain reaction and immunohistochemistry (15) . Certain sarcoma cases that may occur in the sinonasal tracts harbor MDM2 amplifications in alveolar rhabdomyosarcoma (11%) (16), anaplastic embryonal rhabdomyosarcoma (14%) (16), leiomyosarcoma (16), malignant peripheral nerve sheath tumors (20%) (17) , synovial sarcoma (33%) (18) , pleomorphic liposarcoma (33%) (19) and myxofibrosarcoma (33%) (19) . These types of sarcomas can be excluded using the results of histological and immunohistological analysis. In the current case, the tumor was determined to be positive for adipophilin via immunohistochemistry. Iwasaki et al (20) demonstrated that DDLPS exhibits varying positivity for adipophilin in tumor cells, although the ratio of positive tumor cells to the total number of tumor cells was low. Therefore, the tumor could be diagnosed as DDLPS in the present case, due to the following observations: A pleomorphic and spindle cell tumor with vacuolated cytoplasm determined by H&E; positivity for MDM2, CDK4 and adipophilin determined using immunohistochemistry; MDM2 amplification revealed by FISH. Therefore, when a tumor is identified in the sinonasal cavity and contains atypical pleomorphic spindle cells with vacuolated cytoplasm, considering every differential diagnosis is necessary.
In patients with sinonasal malignant tumors, early diagnosis is imperative for better prognosis and QOL, as the sinonasal cavity is adjacent to vital organs such as the brain and eyes. The current first-line treatment for a DDLPS is surgery (21) . Ensuring a sufficient but safe surgical margin is challenging due to the proximity of the aforementioned organs, and also due to cosmetic aspects. However, the tumor often infiltrates intraorbitally, as revealed in imaging findings, and bone destruction around the skull base is also frequently observed. Ophthalmectomy, maxillary resection and frontal lobe partial resection are often required to ensure a 1-cm safe surgical margin. There is currently no standard treatment strategy for dedifferentiated liposarcoma of the sinonasal cavity, with the aforementioned options being predominantly experimental at present. Therefore, major dysfunction and severely decreased QOL due to the effects on the patient's appearance are taken into consideration. An established optimal chemotherapy regimen for liposarcoma has not yet been reported. In the current case, endoscopic sinonasal tumor resection to the maximum extent possible was performed, and subsequent adjuvant radiotherapy was administered as the patient wished to preserve their eyesight and capacity for eye movement. The pathological findings of the surgical tissue specimen were similar to those of the biopsy sample; lipoblasts and well-differentiated liposarcoma section were not identified. Radiotherapy at a total dose of 66 Gy and six courses of doxorubicin (60 mg/m 2 ) were administered in order to suppress tumor progression. The patient was followed up using endoscopic evaluation each month and a CT scan every two months. No progression of the tumor was observed using these techniques at eight months following postoperative chemotherapy.
